Objective: To evaluate the efficacy and consumer preferences of calorie labeling on menus. Design: Between-group experiment. Participants were randomized to view menu items according to 1 of 4 experimental conditions: no calorie information, calorie-only information, calorie plus health statement (HS), and calorie plus the Physical Activity Scale. Participants selected a snack and then rated menus from all conditions on the level of understanding and perceived effectiveness. Setting: University of Waterloo, Canada. Participants: A total of 213 undergraduate university students recruited from classrooms. Main Outcome Measures: The calorie amount of menu selection and ratings of understandability and perceived effectiveness. Analysis: Linear regression models and chi-square tests. Results: Participants who selected items from menus without calorie information selected snacks with higher calorie amounts than participants in the calorie-only condition (P ¼ .002) and the calorie plus HS condition (P ¼ .001). The calorie plus HS menu was perceived as most understandable and the calorie plus calorie plus Physical Activity Scale menu was perceived as most effective in helping to promote healthy eating. Conclusions and Implications: Calorie labeling on menus may assist consumers in making healthier choices, with consumer preference for menus that include contextual health statements.
INTRODUCTION
Obesity has been identified as one of the leading challenges to public health. 1 Obesity has been associated with a wide range of chronic diseases, including coronary heart disease, stroke, high blood pressure, and type 2 diabetes. 2, 3 In Canada, the prevalence of overweight and obese Canadian adults in 2008 was 62%, with obesity rates approximately doubling in all age groups over the previous 25 years. Obesity has increased among all age groups and socioeconomic strata, and in all geographic regions; however, socioeconomic disparities are apparent, with significantly higher levels of obesity among aboriginal populations in particular. 4 Changing dietary patterns and increased energy consumption are primary factors in the rise in obesity, along with reduced energy expenditure from declining levels of physical activity. 3 Food consumed outside the home accounts for an increasing proportion of the North American diet and has contributed to overall levels of increased energy consumption. 5 Estimates suggest that the average Canadian household visits a restaurant for a meal or snack approximately 520 times per year, spending 30% of their food budget on food services. 6 Food eaten outside the home is associated with higher calorie and fat intake, as well as lower intake of fiber, calcium, fruit, and vegetables, 4,7-11 and excess weight gain in prospective studies. [12] [13] [14] [15] Furthermore, restaurant patrons have little understanding of the nutrition content of food consumed outside the home. For example, Burton et al 16 reported that consumers significantly underestimate the caloric content of menu items, with actual calorie counts approximately double the estimated number of calories.
Regulations requiring nutrition information on menus and menu boards represent a population-level intervention to promote healthier eating outside the home. 5 In 2008, New York City was the first jurisdiction in North America to require that calorie amounts be posted on menus and menu boards of restaurant chains. 17 Focus groups with New York City residents found support for the regulation but some skepticism toward its effectiveness. 18 In March, 2010, the United States Food and Drug Administration (FDA) proposed a federal regulation that will require calorie labeling on all menus and menu boards in restaurant chains with $ 20 outlets, in addition to a succinct health statement regarding calorie intake: ''a 2,000 calorie diet is used as the basis for general nutrition advice; however, individual calorie needs may vary.'' 19 The rationale for the health statement is to provide consumers with a context for the calorie numbers displayed on menus. 20 Implementation of these regulations must occur within 6 months of the final rule, which is anticipated by the end of 2013. 19 Currently, there are no requirements in Canada to post calorie labels in restaurants.
Consumers have indicated strong support for nutrition information, and many claim that they would select foods and beverages with lower calories if calorie information were available. 21, 22 Evidence regarding the efficacy of menu labeling is mixed. Some studies report no change [23] [24] [25] [26] or increased calorie intake of ordered items 27 associated with calorie labeling on menus, whereas other studies indicate a significant decrease in calorie levels. [28] [29] [30] [31] [32] [33] Calorie labeling on menus can take several forms. Regulations in many jurisdictions require only the calorie numbers; alternatively, a descriptive statement can accompany numeric information, such as the health statement from the FDA proposed regulation. Roberto et al 34 compared consumer preferences of calorie-only labels and calorie labels with recommended daily calorie intake and found that consumers exposed to both conditions ordered items with fewer calories and had an improved ability to estimate calories consumed compared with when no calorie information was given. However, consumers exposed to calorie labels with the recommended daily caloric intake were found to have a lower average calorie intake when what they ate after the study was taken into account. Similarly, a front-of-package study conducted by van Kleef et al 35 found that consumers preferred the inclusion of a health statement with caloric information because it provided them with a reminder of the daily recommended caloric intake. In addition, a consumer preference study found that about 60% of participants found the inclusion of daily calorie needs to be useful or very useful. 36 Another novel method of displaying calories is to include a physical activity scale (PAS) with calorie information. Presenting calories with a PAS was shown to be more effective in reducing calories in beverage purchases by adolescents at risk for obesity than calorie-only labels and calorie labels with a health statement. 37 The use of a PAS was preferred by those who thought it would motivate them to exercise more, as well as by those who lead an active lifestyle and therefore found it relevant. 36 A front-of-package calorie labeling study also showed that consumers felt motivated by the PAS, although most consumers who preferred this menu format were younger adults. In contrast, some thought that the PAS focused too much on health, which caused guilt and took pleasure away from eating. 35 To date, there is limited literature that assesses and compares different point-of-purchase menu formats. The current study sought to evaluate the effectiveness and consumer preferences of different formats for displaying calorie information on menus through assessing participant snack selection in a hypothetical purchase scenario. More specifically, the study examined the efficacy of 4 calorie menu formats: (1) a menu with no calorie information, (2) a menu with calorie information only, (3) a menu with calorie information and the recommended daily amounts required in the FDA regulation, and (4) a menu with calorie information and a PAS.
METHODS

Study Design
The study was conducted as a between-group experiment in which participants were randomized to 1 of 4 experimental conditions based on calorie menu formats. The main outcome measures were the calorie amount of menu selection and ratings of understandability and perceived effectiveness.
Participants and recruitment. Participants were undergraduate students over 18 years of age, who were en-rolled at the University of Waterloo, Ontario, Canada. Participants were recruited from 4 undergraduate classes in Kinesiology and Health Studies, in which course instructors gave permission for recruitment. All 4 classes were health-related classes, although participant majors were not documented.
There were 371 eligible participants, based on the sum of the total enrolment of the courses. All students who attended the class on the date of the study were provided with an anonymous study questionnaire as they entered the classroom. Student within each class were randomly assigned to 1 of 4 experimental conditions (described below) and provided with the corresponding study materials. Students were provided with a brief overview of the study and were invited to participate in the study. Participants returned their surveys immediately after completion. Students who chose not to participate were also asked to submit their blank surveys in the envelope. The survey was approximately 5 minutes long.
Research ethics. The study received ethic clearance from the Office of Research Ethics, Human Research Ethics Committee, at the University of Waterloo. Consent forms were not required because the survey was anonymous and posed minimal risk to participants. Instead, implied consent was achieved through participants returning the anonymous survey.
Experimental conditions. Figure 1 shows the menu format conditions used in this study. (1) The no-calorie menu did not provide any calorie information and was included as a control condition. (2) The calorieonly menu provided calorie information next to each food item and is similar to current practice in New York City and other jurisdictions in which menu labeling has been mandated. (3) The health statement (HS) menu included calorie information, as well as the following statement, based on proposed wording in the FDA regulations: ''The recommended daily energy intake for adults is 2,000 calories.'' (4) The PAS menu included calorie information and the statement ''Ten minutes of running burns about 100 calories.'' The approximate time required to burn off the calories was also included in brackets for each food item. Menu items were selected from Tim Horton's, the leading restaurant chain in Canada. Calorie amounts for each item were drawn from nutritional information provided on the company's publicly accessible Web site as of November, 2012. Menu format measures. Participants were randomized to 1 of the 4 menu formats and asked to select a snack item from the menu printed in their survey booklet. Purchase intention was assessed through participants' indication of which menu item they would order: ''If you were to order a snack from the menu below, which item would you choose?'' This was the main outcome of interest and was analyzed to determine the effectiveness of the calorie labels in reducing caloric value of the hypothetical snack selections.
Measures
Consumer preference of menu format. After selecting their menu item, participants were shown all 4 menu formats and asked to report their preferences with respect to ease of understanding (''Which menu shows calorie information in the MOST/LEAST UNDERSTANDABLE way'') and effectiveness in promoting healthy eating (''Which menu would be MOST/LEAST EFFECTIVE in helping to promote healthy eating''). Participants indicated their preference by circling a letter corresponding to each menu format. The order in which the menu formats were presented to participants was randomized to control for any order effect. Results from these questions were used to assess consumer preference between calorie labels.
Analysis
A total of 214 participants completed the survey. One participant did not indicate his age and was excluded from analysis. Chi-square tests were used to compare the sample profile across experimental conditions for gender; ANOVA tests were used to examine age and perceived importance of a healthy diet across conditions. Variable distributions were checked for normality using skewness and kurtosis tests. Linear regression models were used to examine the effect of experimental condition on the calorie level of the snack choice. Models were adjusted for age, gender, and perceived importance of a healthy diet. Cross-tabs were used to examine the association among experimental condition and preference for menu formats. P < .05 was used as the cutoff for statistical significance for all analyses (version 15.0, SPSS Inc, Chicago, IL, 2007).
RESULTS
Sample Characteristics
The Table shows the sample characteristics. There were no statistically significant differences among the 4 conditions for age or reported importance of a healthy diet. There was a significant difference for gender across the conditions (c 2 ¼ 14.8; P ¼ .002), such that the no-calories condition had significantly more females than males compared with the calories-only (P ¼ .009) and HS (P ¼ .003) conditions. The PAS condition also had significantly more females than males compared with the calories-only condition (P ¼ .003) and HS condition (P ¼ .009). Age, gender, and importance of a healthy diet also all had a normal distribution based on the Kolmogorov-Smirnov test (P ¼ .17, .42, and .29, respectively) and the Shapiro-Wilk test (P ¼ .93, .60, and .84, respectively). Figure 2 shows the mean calorie level for menu selections across conditions. Significant differences were observed across conditions (F ¼ 2.4; P ¼ .02). Participants in the nocalories condition chose snacks with significantly more calories than the calories-only condition (b ¼ 34.5; P ¼ .002) and the HS condition (b ¼ 37.5; P ¼ .001), but not significantly more than the PAS condition (b ¼ 21.5; P ¼ .05). There was no difference in snack calories among the calories-only, HS, and PAS conditions. Figure 3 displays participants' responses for the ''most'' and ''least'' understandable menu format in showing calorie information, as well as ''most'' and ''least'' effective menu format in helping promote healthy eating. Experimental condition was not associated with participant preference for menu formats. The majority of participants selected the no-calories menu format as the least understandable (88.2%) and the least effective (91.5%). Participants most commonly selected the HS menu format as the most understandable (47.2%), followed closely by the PAS menu format (42.9%). Meanwhile, the PAS menu format was most frequently selected as the most effective menu format (64.0%), with only about half as many participants selecting the HS menu format for the same category (34.6%). The distribution of responses for both the ''understandable'' and ''effective'' measures was statistically significant (P < .001 for all). 
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DISCUSSION
This study examined the effect of different calorie labels on calorie intake as well as consumer preference of calorie labels. It compared calorie labels that are already in use in the United States, and proposed calorie labels and a novel format with past success. The findings indicate that menu labeling format was significantly associated with intended snack item selection. Participants who viewed menus with calorie levels and those who viewed menus with calories and a statement of the recommended daily amount selected food items with significantly less calories than did participants who viewed a menu with no calorie information. The difference in calorie level among groups was approximately 9% for both conditions. There was a trend toward lower calorie selection for participants who viewed menus with calorie amounts and the corresponding amount of physical activity that would be required to burn the calories; however, the difference with the no-calorie menu was not statistically significant.
Of the different menu formats examined in this study, the menu with the recommended daily calorie amount was perceived as most understandable. This is consistent with previous research showing that the daily amounts provide important context for calorie numbers, which are otherwise difficult for consumers to interpret: Although consumers can use calorie amounts to identify which items have higher calorie content, many consumers do not know whether the amounts represent a high or low amount with respect to their recommended intake. 20, 38 Past research has also indicated that exposure to the menus with information on daily recommended amounts may increase consumer awareness of calories throughout the entire day. Roberto et al 34 found that when taking into account what participants consumed after their study, participants exposed to calorie labels with the recommended daily caloric intake had a lower average calorie intake than those exposed to calorieonly labels. These findings provide support for the inclusion of daily recommended statements in the proposed FDA regulation as a supplement to calorie numbers. However, the health statement currently used on food packages and proposed by FDA regulation uses 2,000 calories per day as a guideline for the general population, whereas individual calorie needs may vary from this guideline.
The menu with the PAS was perceived to be the most effective in promoting healthy eating. This preference may reflect the sample of young adults recruited for the study. Past research has found that menus with a PAS format are most likely to be preferred by younger consumers and by those who feel that the menu format motivates them to exercise; in contrast, individuals who were unable to exercise, such as the frail elderly or people with disabilities, found the scale to be discouraging and irrelevant. 35, 36 Therefore, the PAS menu format may not be as positively viewed in the general population. In addition, despite the stated preference for this format, the calorie levels of the snack selections among participants assigned to view the PAS menu were not significantly different from the control condition. However, there was a trend toward statistical significance, and another study found the PAS calorie label to lower calorie intake effectively. 37 Also, the energy expenditure statement used on this PAS menu is meant as a guideline for the population, but actual calories burned through running may vary among individuals.
This study contained several strengths and limitations. First, the study looked at calorie labels and the impact it would have on lowering calories in the selection of 1 snack item, but not how it would influence a healthy diet in terms of nutrition or calorie intake throughout the entire day. Calories are only 1 factor in a healthy diet-indeed, none of the snack items included in the current study are likely to be promoted as healthy options. Nevertheless, the current study sought to examine calorie labeling given the direct implications for obesity. Participants were a homogeneous population of university students enrolled in health-related course. Age and education level are known to be important factors in both diet and levels of physical activity. 39, 40 Therefore, the results of this study may apply only to more educated young adults and additional research is required to examine whether the current findings can be generalized to a more representative sample. Another limitation is that the primary outcome measure was based on snack selection intentions, rather than actual behavioral measures of food selection in a more naturalistic setting. For instance, some participants may have reported that they would choose lower caloric items to appear in a positive light within the context of the study. Also, because this study was not conducted in a naturalistic setting, factors that may influence food choice were not taken into consideration, such as personal preference for food, the social context, and the environmental context. 41 Also, this study did not collect information on participant body mass index or assess participants for perceived hunger, both of which could have affected snack selection. Nevertheless, these biases would apply equally across the sample and are unlikely to account for the differences observed among experimental conditions. Another limitation is that although the importance of a healthy diet was assessed, the importance of living a healthy active lifestyle was not. This may have influenced participant preference for the PAS menu format. As such, it is unknown whether the preference for the PAS menu found in this study was limited to this population of students. A strength of this study was the experimental design, including randomization to condition, and the use of both between-subject measures to examine the potential impact of different menu formats and withinsubject measures to examine participant preference among the 4 menu formats.
IMPLICATIONS FOR RESEARCH AND PRACTICE
This study provides preliminary evidence that menu labeling may promote healthier food selection among young adults. The findings also suggest that integrating a statement on recommend daily amounts can increase comprehension of calorie amounts displayed on menus. Overall, the study provides support to the FDA's proposals to require calorie information on menus and a statement on recommend daily amounts, which represent a change from existing regulations in jurisdictions such as New York City.
Future research should examine the efficacy of these statements in more diverse populations and in more naturalistic settings. In particular, studies could examine awareness, use, and the potential effect of these statements after the implementation of the FDA's regulations. These future studies may consider methodology approaches that measure actual purchases and calorie intake instead of purchase intention. The authors recommend that studies also evaluate how individual differences in sociodemographics, health values, and preexisting nutrition knowledge may impact the effectiveness of calorie labels. One population of particular interest may be those who are not health literate, because this population may require graphic representation of the calorie labels and accompanying health statements.
